Non-linear pharmacokinetics of octaarginine-modified lipid nanoparticles: barriers from in vitro to in vivo.
A rational development of an efficient siRNA delivery system is important for streamlining the RNAi-based drug development process. However, a huge gap frequently exists between in vitro and in vivo activity, which is the rate-limiting step for developing versatile nanoparticles. We report herein on a remarkable non-linearity in pharmacokinetics (PK), but not pharmacodynamics (PD) using octaarginine (R8) modified lipid nanoparticles in mice. A quantitative study of siRNA molecules between cultured cells and mouse liver revealed a high correlation between intracellular siRNA molecules and their RNAi activities, indicating that there was no significant difference in the efficiency in PD. In contrast, a remarkable difference was observed in the non-linearity in PK. Quantitative analysis of the time profile for siRNA showed that the percentage of siRNA accumulation in mice was severely decreased with decreasing input dose compared to in vitro data. These unexpected data reveal an important clue to bridging the gap between in vitro and in vivo activity.